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(54) Wrist-fit-type communication device 

(57) A wrist-fit-type communication device including 
two antenna plates integrated with respective wrist 
bands, wherein the fitting of the device to a user's wrist 
can be improved. Since the wrist-fit-type communication 
device 1 employs a three fold clasp device 5 for clasping 
the wrist bands, it is easy to fit. A projecting contact por- 
tion 70 extends from a protective cover on the upper sur- 



face of a clasp lower plate 51 so as resiliently to come 
into abutment with a second antenna plate 40. The first 
antenna plate 30 and the second antenna 40 are elec- 
trically connected through the clasp lower plate 51 , pro- 
jecting contact port ion -urging springs 72 formed in a 
protective case 71, and the projecting contact portion 
70; so to form a loop-like antenna. 



[Fig. 3] 
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Description 

The present invention relates to a wrist -fit type com- 
munication device having the function of receiving and 
transmitting communication radio waves. More particu- 5 
larly, the present invention relates to a clasp structure 
of two wrist bands which incorporate respective antenna 
sheets for forming a loop-like antenna. 

As portable transmitters or receivers, wristwatches 
with FM radios and wristwatch-type individual select call 
receivers have been known. In these portable commu- 
nication devices, a wristwatch-type wrist-fitting commu- 
nication device includes, as shown in Fig. 15(A); a de- 
vice main body 2C containing communication circuits; 
a first wrist band 3C including a first antenna plate 30C, 
extending from the 6 o'clock side in a wristwatch of the 
device main body 2C, and covered with a flexible insu- 
lating material; and a second wrist band 4C including a 
second antenna plate 40C, extending from the 12 
o'clock side and covered with a flexible insulating mate- 
rial. A clasp metal fitting main body 5C is electrically con- 
nected to the first antenna plate 30C, and fixed to the 
end portion of the first wrist band 3C. A clasping hook 
metal fitting 6C is fixed to a predetermined position of 
the second wrist band 4C. The arrangement is shown 
in Figs. 15 (B) and 15(C)y When the first wrist band 3C 
and the second wrist band 4C are clasped together, the 
first antenna plate 30C and the second antenna plate 
40C are electrically connected by the metal fittings. 

Since the described clasp device is widely adopted 
for common watches, a detailed description thereof will 
be omitted. Thus, in summary: the hook metal fitting 6C 
is rotated around the axis of a connecting shaft 62C so 
that it is overlapped onto the clasp metal fitting main 
body 5C; a hooking portion 61 C of the hook metal fitting 
6C is hooked on one engagement shaft 51 C of two en- 
gagement shafts included in the clasp metal fitting main 
body 5C; and a catch portion 63C of the hook metal fit- 
ting 6C catches the other engagement shaft 52C of the 
clasp metal fitting main body 5C while it is elastically 
deformed. Thus, the first wrist band 3C and the second 
wrist band 4C are clasped together. 

As a result, the first antenna plate 30C is electrically 
connected to the second antenna plate 40C through the 
connecting shaft 62C, the hook metal . fitting 6C, the 
catch portion 63C, the engagement shaft*52C, and the 
clasp metal fitting main body 5C. In addition, if a presser 
plate 54C supported by the engagement shaft 53C on 
the side of the clasp metal fitting main body 5C is raised, 
the clasp metal fitting main body 5C can be slid on the 
first wrist band 3C. Thus, the length of the band can be 
adjusted to the circumference of a user|s wrist. Re- 
cessed portions 301 C are formed on thejnner. periph- 
eral surface in the longitudinal direction of the first wrist 
band 3C where the first antenna plate 30C is exposed 
at predetermined intervals. If the clasp metal fitting main 
body 5C is shifted to the position where positioning pro- 
jections 55C of the clasp metal fitting main body 5C are 



fitted to any of these recessed portions 301 C and there- 
aft r the presser plate 54C is folded; the clasp metal 
fitting main body 5C is returned to a state where it is 
fixed to the first wrist band 3C because a band presser 
pawl (not shown) is formed on the presser plate 54C. In 
this state, the positioning projections 55C are electrically 
connected to the first antenna plate 30C in the recessed 
portions 301 C. The first antenna plate 30C and the clasp 
metal fitting main body 5C are thus electrically connect- 
ed. 

Thus, the conventional wrist-fit-type communica- 
tion device is of a type in which two separate wrist bands 
are connected through the clasp metal fitting main body 
5C and the hook metal fitting 6C, the first antenna plate 
30C and the second antenna plate 40C are integrated 
with the first wrist band 3C and the second wrist band 
4C, respectively. Also, the antenna plates are covered 
with thick synthetic resin so as not to injure a user's wrist. 
Thus, the first wrist band 3C and the second wrist band 
4C have poor flexibility compared with bands included 
in common wristwatches. For this reason, when the sec- 
ond wrist band 4C is to be secured after the device main 
body 2C has been placed on the wrist and the first wrist 
band 3C has been wound around the wrist; the second 
wrist band AC does not hang over the wrist but remains 
extended horizontally. It can thus be difficult for the user 
to grasp the second wrist band 4C, whereby the problem 
of difficulty in putting the device on the wrist is encoun- 
tered. 

In consideration of the problems described above, 
an object of the present invention is to provide a wrist- 
fit-type communication device including two antenna 
plates integrated with respective wrist bands, wherein 
the users ease of putting the device on to a wrist can be 
improved. 

In addition, an object of the present invention is to 
provide a wrist-fit -type communication device including 
a contact mechanism capable of electrically connecting 
the two antenna plates with certainty. 

In order to solve the problems, according to the 
present invention, there is provided a wrist-fit-type com- 
munication device including a device main body con- 
taining communication circuits; a first wrist band includ- 
ing a first antenna plate; a second wrist band including 
a second antenna plate; and a clasp device including a 
contact mechanism for electrically connecting the first 
antenna plate and the second antenna plate to form a 
loop-like antenna when the second wrist band and the 
first wrist band are clasped together by the clasp, where- 
in the clasp device has a three fold structure including 
a clasp lower plate of which a base end portion is fixed 
to the first wrist band; a clasp intermediate plate con- 
nected to the clasp lower plate; a clasp upper box con- 
nected to a tip portion of the clasp intermediate plate 
and fixed to the second wrist band; and a clasping lock 
mechanism which releasably fixes the clasp upper box 
to the clasp lower plate. 

Since a three fold clasp device is used, the first wrist 
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band and the second wrist band are clasped together 
-after the user passes a wrist through a ring formed by: 
the device main body, the first wrist band, the clasp de- 
vice, and the second wrist band. Therefore, unlike the 
case where the conventional two separated wrist bands s 
are used, there is no inconvenience such as the wrist- 
fit-type communication device erroneously falling out of 
the wrist. Even when the first wrist band and the second 
wrist band are relatively hard as a result of insulating 
material used to cover the antenna plates, the operation 10 
of fitting the wrist bands around the user's wrist is not 
difficult unlike the wrist band of two-separated parts. 
Thus, there is an advantage that the wrist bands can be 
easily fitted to the user's wrist. 

In the present invention, synthetic resin, leather ny- is 
Ion, synthetic leather, cloths, and so forth can be used 
as the insulating material for covering the antenna 
plates in the wrist bands. When the antenna plate is cov- 
ered with synthetic resin as the insulating material, there 
is an advantage that each wrist band can be manufac- 20 
tured integrally with the antenna plate. If such an insu- 
lating material as synthetic resin is used, the wrist band 
is likely to be relatively inflexible. However, since the 
three fold clasp device is adopted, relative ease in fitting 
the device to the user's wrist is high. Therefore, maxi- 25 
mum use can be made oj^tl^e advantage of using syn- 
thetic resin as the insulating material. 

In the present invention, the contact mechanism 
may preferably include a bare portion of the second an- ' 
tenna plate formed on the inner peripheral surface of the 30 
second wrist band, and a projecting contact portion 
which projects on the top surface of the clasp lower plate 
and which is electrically connected to the first antenna 
plate. The projecting contact portion comes into abut- 
ment with the bare portion of the second antenna plate 35 
to be electrically connected thereto when the first wrist 
band and the second wrist band are clasped together. 
A slot may be preferably formed in the clasp intermedi- 
ate plate at a position overlapping the projecting contact ■ 
portion when the first wrist band and the second wrist 40 
band are clasped together. The projecting contact por- 
tion may preferably pass through the slot to come into 
abutment with the bare portion of the second antenna 
plate. When the three fold clasp device is adopted, the 
clasp intermediate plate is provided between the first 
wrist band and the second wrist band. The arrangement 
could be such that the projecting contact portion is lo- 
cated at a position avoiding the clasp intermediate plate 
while being in abutment with the bare portion of the sec- 
ond antenna plate. However, if a slot is formed in the so 
clasp intermediate plate and the projecting contact por- 
tion comes into contact with the second antenna plate 
by passing through the slot, restrictions on the position 
of the projecting contact portion, etc. are relaxed, so that 
a reduction of the size of the clasp lower plate, etc. can ss 
be achieved. 

The projecting contact portion may be preferably bi- 
ased by a contact urging spring so as to elastically come 



into contact with the bare portion of the second antenna 
plate. By this construction, since the projecting contact 
portion is urged by the spring it is electrically connected 
to the second antenna plate with certainty even if a 
looseness and a reduction in dimensional accuracy are 
present in any part of the clasp device. 

It is possible for the projecting contact portion to be 
constructed as a part of the contact urging spring. This 
structure can reduce the overall number of components. 

A protective cover for covering the contact urging 
spring may be preferably formed on the upper surface 
of the clasp lower plate, so that the projecting contact 
portion projects from the upper surface of said protective 
cover. With this construction, since the contact urging 
spring is covered with the protective cover and is not 
bare, the user's hands and other objects do not touch 
the contact urging spring to deform it. Therefore, the pro- 
jecting contact portion is urged by the contact urging 
spring so as to be electrically connected to the second 
antenna plate with certainty. In addition, the contact urg- 
ing spring does not injure the user's wrist and so forth. 

The bare portion of the second antenna plate may 
be arranged so that it does not project beyond the tip 
side of the clasp lower plate when the clasp intermediate 
plate is overlapped onto the clasp lower plate. With this 
construction of the bare portion of the second antenna 
plate, the portion located on the tip side of the second 
wrist band is completely concealed by the first wrist 
band. The bare portion located on the base end side of 
the second wrist band is also concealed by the clasp 
lower plate, when the clasp intermediate plate is over- 
lapped onto the clasp lower plate to clasp the wrist 
bands. Therefore, even if the second antenna plate is 
partially bare, the bare portion is completely concealed 
when the wrist bands are clasped. Thus, even when fit- 
ted to the wrist, the skin does not touch the bare portion 
of the second antenna plate, so that a good feeling of 
fitting can be provided. In addition, since the bare portion 
of the second antenna plate is not stained, poor electri- 
cal connection does not result when the length of the 
band is adjusted even if electrical connection is effected 
at a portion which has not previously been used for the 
electrical connection. 

The clasp upper box may preferably include a clasp 
upper box-fixing lock mechanism which can adjust the 
clamped condition of the second wrist band. It adjusts 
the fixed position of the clasp upper box in the longitu- 
dinal direction of the second wrist band by releasing the 
clamped condition, whereby the length of the band can 
be adjusted. 

In this case, a plurality of dents may be preferably 
formed on the inner peripheral surface in the longitudinal 
direction of the second wrist band at predetermined in- 
tervals. The clasp upper box-fixing lock mechanism may 
preferably include engagement projections which are 
engaged with any of the dents, to prevent a shift of the 
clasp upper box on the second wrist band. 

The dents may be preferably formed in the longitu- 
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dinal direction of the second wrist band at fixed intervals. 
The. clasp upper box may preferably include index 
marks for performing alignment of the engagement pro- 
jections and the dents with which the dents should be . 
engaged. The alignment can be on the basis of other s 
dents when bringing predetermined dents of the plurality 
of dents into engagement with the engagement projec- 
tions. When the fixed position of the clasp upper box 
with respect to the wrist band is intended to be adjusted, 
the dents for engaging with the engagement projections 
are concealed and invisible, so that the adjustment may 
require much labour. In the present invention, however, 
if the alignment is performed between other dents and 
the positioning index marks, by utilizing the fact that the 
dents are formed at fixed intervals so as to enable an 
indirectly alignment of the engagement projections and 
the dents with which the engagement projections should 
be engaged, the alignment can be easily performed. 

The components constituting the clasp upper box- 
filting lock mechanism and the clasping lock mecha- 
nism, the components formed on the side of the clasp 
upper box may be preferably constructed in one piece 
as a lock unit. 

The clasping lock mechanism may preferably have 
a hook projecting from the top surface of the clasp lower 
plate. An engagement pierce, provided on the lower sur- 
face of the clasp upper box, is releasable engaged with 
the hook by engaging springs, when the clasp upper box 
is pressed towards the clasp lower plate with the clasp 
intermediate plate overlapped onto the clasp lower 
plate. The engagement piece is displaced against the 
urging force of the engaging springs so as to be disen- 
gaged from the hook when an external operation for re- 
leasing the engagement with the hook is performed. 

The clasping lock mechanism may preferably have 
two engagement plates forming the engagement piece 
including: outer end portions, each projected from the 
opposite side of both side surfaces of the clasp upper 
box; and inner end portions, which'pass around from the 
outer end portions to the opposite side of the hook so 
as to be engaged with the hook at the opposite side. The 
two engagement plates may be preferably urged by the 
engaging springs towards the respective outer end por- 
tions, whereby the inner end portions are elasticalfy en- 
gaged with the hook. They are displaced against the 
urging force of the engaging springs when the outer end 
portions are pressed by both side surfaces of the clasp 
upper box, and thus disengaged from the hook. This 
construction allows the engagement plates to be disen- 
gaged from the hook by simply pushing the outer end 
portions of the engagement plates when grasping the 
both side surfaces of the clasp upper box, so that the 
clasp can be easily released. 

The inner end portions may be preferably construct- 
ed so as to pass around to the opposite side of the hook 
in the reverse direction to each other, whereby the two 
engagement plates are arranged two-dimensionally 
without overlapping. This construction allows the en- 
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gagement plates to be thinned, so that they are suitably 
arranged in the clasp upper box. 

The clasping lock mechanism may have a hook pro- 
jecting from the top surface of said clasp lower plate in 
a shape bent towards the tip portion of said clasp lower 
plate. The mechanism may have an engagement plate 
which is formed on the side of said second wrist band 
separately from a main body portion of said clasp upper 
box. It may be rotatably supported around the axis of 
said second connecting shaft. The engagement plate 
may include an engagement shaft which enters the hook 
to be engaged with the hook while the engagement plate 
is rotated around the axis of the second connecting shaft 
with the clasp intermediate plate overlapped onto the 
clasp lower plate. The engagement plate has small pro- 
jections which are fitted into engagement holes formed 
in both side surfaces of the clasp lower plate when the 
engagement plate is pressed toward the clasp lower 
plate. The engaged portion of the engagement shaft and 
the hook as a fulcrum after the engagement shaft has 
been engaged with the hook. 

Embodiments of the present invention will now be 
described in more detail, by way of further example only 
and with reference to the drawings, in which: - 

Fig. 1 is an illustration showing an overall configu- 
ration of a wrist-fit-type communication device ac- 
cording to a first embodiment of the present inven- 
tion. 

Fig. 2 is a sectional view showing an overall inner 
structure of the wrist -fit-type communication device 
shown in Fig. 1 . 

Fig. 3 is a perspective view, as seen diagonally from 
above, of a clasp device employed in the wrist-fit- 
type communication device shown in Fig. 1 . 
Fig. 4 is a perspective view, as seen diagonally from 
below, of the clasp device employed in the wrist-f it- 
type communication device shown in Fig. 1. 
Fig. 5 is a perspective view of a lock unit employed 
in the wrist-fit-type communication device shown in 
Fig. 1. 

Fig. 6 is a plan view showing configurations of en- 
gagement plates and engaging coil springs con- 
tained in the lock unit shown in Fig. 5. 
Fig. 7 is a sectional view showing a structure when 
the lock unit shown in Fig. 5 is mounted to a clasp 
upper box. 

Fig. 8 is an illustration of index marks for use in po- 
sitioning when the lock unit shown in Fig. 5 is re- 
mounted to the clasp upper box. 
Fig. 9 is a sectional view showing a state where 
clasping of the wrist bands is finished with the use 
of the clasp device shown in Fig. 3. 
Fig. 10 is a perspective view, as seen from above, 
of a clasp device employed in a modification of the 
wrist -fit -type communication device shown in Fig. 1 . 
Fig. 11 is an illustration showing an overall config- 
uration of a wrist-fit-type communication device ac- 



75 



20 



25 



30 



35 



40 



45 



50 



4 



EP 0 867 968 A2 



cording to a second embodiment of the present in- 
vention. 

Fig. 12 is a sectional view showing a main part of 
the wrist-fit-type communication device shown in 
Fig. 11. 

Fig. 1 3 is a sectional view showing a configuration 
of a clasp upper box of the wrist-fit-type communi- 
cation device shown in Fig. 11. 
Fig. 14 is a sectional view showing a state where 
clasping of wrist bands are performed using the 
clasp device of the wrist -fit -type communication de- 
vice shown in Fig. 1 . 

Fig. 15 (A) is a perspective view of a conventional 
wrist-fit-type communication device; Figs. 15(B) 
and 15(C) are illustrations of a clasp metal fitting, 
respectively. 

Fig. 1 is an illustration showing an overall configu- 
ration of a wrist -fit type communication device of this 
embodiment; and Fig. 2 is a sectional view showing an 
overall inner structure of the wrist-fit type communica- 
tion device. 

Referring to Fig. 1, a wrist-fit type communication 
device 1 consists of: a device main body 2; a first wrist 
band 3 extending from the 6 o'clock side in a wristwatch 
of the device main body j>' t/ a second wrist band 4 ex- 
tending from the 12 o'clock side; and a clasp device 5 
for clasping these wrist bands. In addition, a movable 
retainer 29 for retaining the tip portion of the second - 
wrist band 4 is attached to the first wrist band 3. 

The device main body 2 includes a liquid crystal dis- 
play panel 20 provided on the center of the surface 
thereof. Two push switches 201 and 202 are arranged 
on the 6 o'clock side of the liquid crystal display panel. 
In addition, two push switches 203 and 204 are arranged 
on the side surface of the 3 o'clock side of the device 
main body 2. 

As shown in Fig. 2, a circuit assembly 21 and a cir- 
cuit-driving battery of a button type (not shown) are 
stacked inside the device main body 2. Various electron- 
ic components, such as a high-frequency analog IC, a 
signal processing digital IC, and so forth are mounted 
to the circuit assembly 21 through a circuit board (not 
shown). Communication circuits for transmitting and re- 
ceiving are formed by these electronic components. 

The first wrist band 3 and the second wrist band 4 
includes therein a first metal antenna plate 30 and a sec- 
ond metal antenna plate 40, respectively. These first 
and second antenna plates 30 and 40 are covered with 
insulating materials 301 and 401 formed of synthetic 
resin. The first wrist band 3 and the second wrist band 
4 have thick base end portions 31 and 41 connected to 
the device main body 2. I the base end portions 31 and 
41 , contact pins 303 and 403 are electrically connected 
to a base end portion 302 of the first antenna plate 30 
and a base end portion 402 of the second antenna plate 
40, respectively. These contact pins 303 and 403 are 
electrically connected to the circuit assembly 2 1 with the 
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first wrist band 3 and the second wrist band 4 connected 
to the device main body 2 by means of securing pins 
305 and 405 and set screws 304 and 404, etc. 

Although a detailed description will be given later: 
5 the first antenna plate 30 and the second antenna plate 
40 are electrically connected through the clasp device 
5 with the first wrist band 3 and the second wrist band 
4 clasped together. They are electrically connected to 
the circuit assembly 21 in the device main body 2, so 
that a loop-like antenna is formed. Therefore, the wrist- 
fit type communication device can transmit and receive 
communication radio waves by means of the loop-like 
antenna using the first antenna plate 30 and the second 
antenna plate 40. 

As the clasp device 5 for fitting the device main body 
2 to a wrist while forming such a loop-like antenna, a 
three fold clasp device 5 is employed in this embodi- 
ment. The three fold clasp device 5 of this embodiment 
has the same basic structure as that used for a conven- 
tional wristwatch. However, it is necessary to electrically 
connect the first antenna plate 30 and the second an- 
tenna plate 40, so that improvements as described be- 
low are made. 

Clasp device 

Figs. 3 and 4 are perspective views, as seen diag- 
onally from above and as seen diagonally from below, 
respectively, of the clasp device employed in the wrist- 
fit type communication device. 

As shown in Figs. 3 and 4. the clasp device 5 em- 
ployed in this embodiment consists of: a metal clasp 
lower plate 51 , of which a base end portion 510 is fixed 
to the first wrist band 3; a metal clasp intermediate plate 
52, of which a base end portion 520 is connected to a 
tip portion 51 1 of the clasp lower plate 51 through a first 
connecting shaft 501 ; a metal clasp upper box 55, con- 
nected to a tip portion 521 of the clasp intermediate plate 
52 through a second connecting shaft 502 and fixed to 
the second wrist band 4; and a clasping lock mechanism 
6, which fixes the clasp lower plate 51 and the clasp up- 
per box 55 when the intermediate clasp 52 is rotated 
around the axis of the first connecting shaft 501 and 
overlapped ontothe clasp lower plate 51 , and which can 
release the fixture. 

The clasp lower plate 51 has a rectangular frame 
portion formed on the base end portion 510 thereof into 
which the tip portion of the first wrist band 3 is fitted. It 
is fixed by two screws 306 secured from the bottom sur- 
face thereof so as to be electrically connected to the first 
antenna plate 30 included in the first wrist band 3 (see 
Fig. 4). The clasp lower plate 51 is bent upward at both 
sides 51 3 from the base end portion 5 10 to the tip portion 
511, and has a high strength. 

A rectangular slot 514 is opened at the base end 
side of the clasp lower plate 51 . A hook 61 of the clasp- 
ing lock mechanism 6 is raised upward at its edge of the 
tip side (Fig. 3). In addition, a protective cover 71 in the 
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shape of a rectangular prism is fixed by means of weld- 
ing, etc. at a portion slightly nearer the tip portion than 
the slot 514. From a rectangular slot 710 formed in the 
top surface thereof, a projecting contact portion 70 is 
projected. 

The clasp lower plate 51 and the clasp intermediate 
plate 52 are connected by: two small tubular portions, 
formed by bending both sides of the tip portion 511 of 
the clasp lower plate 51 into the shape of a ring; a tubular 
portion, formed by bending the center portion of the 
base end portion of the clasp intermediate plate 52 into 
the shape of a ring and located between the two tubular 
portions of the clasp lower plate 51; and the first con- 
necting shaft 501 inserted through these tubular por- 
tions. Thus, the clasp intermediate plate 52 can be ro- 
tated around the axis of the first connecting shaft 501. 
Incidentally, since the first connecting shaft 501 is 
crushed at its both end portions, it does not come out 
from the shaft hole formed by the tubular portions. 

The clasp intermediate plate 52 has two rectangular 
slots 523 and 524 formed in the longitudinal direction of 
the metal plate. Of these two slots 523 and 524, a larger 
slot 523 located at the base end side of the clasp inter- 
mediate plate 52 is used for piercing therethrough the 
protective cover 71 when the clasp intermediate plate 
52 is rotated around the Jirst connecting shaft 501 and 
folded back so as to overlap onto the clasp lower plate 
51 . The smaller slot 524 located near the tip side is used 
for piercing therethrough the hook 61 when the clasp, 
intermediate plate 52 is folded back so as to overlap on- 
to the clasp lower plate 51 as described above. 

In contrast with this, on the side of the second wrist 
band 4, the clasp upper box 55 is fixed at a predeter- 
mined longitudinal position. A main body cover 550 of 
the clasp upper box 55 includes a top surface 551 hav- 
ing a slightly curved shape in the longitudinal direction 
of the second wrist band 4. Side surfaces 552 are 
formed by folding downward the top surface at the side 
edges thereof, the cover 550 covers the second wrist 
band 4. Here, the clasp upper box 55 includes a lock 
unit 80 (Fig. 4) fixed on the side surfaces 552 so that the 
second wrist band 40 is sandwiched between the clasp 
upper box 55 and the main body cover 550. 

Lock unit 

Fig. 5 is a perspective view of the lock unit employed 
in the wrist-fit-type communication device. 

As shown in Fig. 5, the lock unit 80 has two support 
plates 801 projecting from the end portion located on 
the tip side in the longitudinal direction of the second 
wrist band 4. Small holes are formed in these two sup- 
port plates 801. Since the tubular portion formed by 
bending the tip portion 521 of the clasp -intermediate 
plate 52 is located at the position where it is in commu- 
nication with the holes of the support plates 801, the 
clasp intermediate plate 52 and the lock unit 80 are con- 
nected through the second connecting shaft 502 by 
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passing the second connecting shaft 502 through the 
tubular portion and the holes. That is, the clasp interme- 
diate plate 52 and the clasp upper box 55 are connected 
through the second connecting shaft 502 and the lock 

5 unit 80. For this reason, the clasp upper box 55 can be 
rotated around the axis of the second connecting shaft 
502. Therefore, as shown in Fig. 2, all of the clasp lower 
plate 51 , the clasp intermediate plate 52, and the clasp 
upper box 55 can be folded back at the respective con- 

io necting portions. If folded back in this way. the lower box 
51 , the clasp intermediate plate 52, and the clasp upper 
box 55 are overlapped in this order. 

Clasping lock mechanism 

15 

Fig. 6 is a plan view showing configurations of en- 
gagement plates and engaging coil springs contained 
in the lock unit. Fig. 7 is a sectional view showing a struc- 
ture when the lock unit is mounted to the clasp upper 
20 box. 

The clasping lock mechanism 6 fixes the clasp low- 
er plate 51 and the clasp upper box 55 when the clasp 
intermediate plate 52 is overlapped onto the clasp lower 
plate 51 . In this embodiment, the mechanism comprises 
engagement plate 81 and 82 (engagement pieces) in 
the lock unit 80 supported by the clasp upper box 55 on 
the inner peripheral surface of the second wrist band 4; 
as shown in Figs. 4 and 5 with respect to the hook 61 
shown in Fig. 3. 

The clasping lock mechanism 6 is, as shown in Figs 
6 and 7, used for locking the clasp lower plate 51 and 
the clasp upper box 55 in engagement with the tip por- 
tion of the hook 61 . That is, the parts are located when 
the clasp intermediate plate 52 is overlapped onto the 
clasp lower plate 51 and the hook passes through the 
slot of the clasp intermediate plate 52. The mechanism 
6 includes: a flat rectangular tube-shaped frame 83 of 
which both sides are opened; two engagement plates 
81 and 82 which are arranged inside the frame 83, so 
that outer end portions 81 1 and 821 thereof are project- 
ed from both sides of the frame 83; and two coil springs 
84 and 85, arranged inside the frame 83 between the 
engagement plates 81 and 82. In the top surface and 
the bottom surface of the frame 83, rectangular slots 831 
and 832 are formed at the positions where they overlap 
each other. The tip portion of the hook 61 penetrates 
slots 831 and 832 when the clasp intermediate plate 52 
is overlapped onto the clasp lower plate 51 . 

The two engagement plates 81 and 82, each having 
the same structure, are arranged with both sides thereof 
inverted from each other. They are arranged so that a 
slot 800, from which the hook 61 penetrates when the 
clasp intermediate plate 52 is overlapped onto the clasp 
lower plate.51 , is formed at the position where it overlaps 
the slots 831 and 832 of the frame 83. That is, the two 
engagement plates 81 and 82 include: outer end por- 
tions 811 and 821, each projected from the opposite side 
of both side surfaces 552 of the clasp upper box 55; con- 
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necting portions 812 and 822, extending straight from 
the outer end portions 811 and 821 so as to opposingly 
pass through a position (slot 800) from which the hook 
61 appears; and inner end portions 813 and 823, bent 
inwards on the tip side of the connecting portions 812 s 
and 822 to pass around to the opposite side of the po- 
sition (slot 800) from which the hook 61 appears. 

The two engagement plates 81 and 82 are arranged 
in a longitudinally (the direction shown by the arrow A) 
slidable condition in the frame 83. The engaging coil to 
springs 34 and 85 urge the two engagement plates 81 
and 82 towards the respective outer end portions. The 
two engagement plates are urged by the engaging coil 
springs 84 and 85 in the direction in which the inner end 
portions 813 and 823 approach each other. However, is 
stoppers 836 and 837 raised on the side of the bottom 
surface of the frame 83 are in abutment with the inner 
peripheries of the rectangular slots 81 4 and 824 formed 
in the engagement plates 81 and 82. Thus, the inner 
end portions 8 1 3 and 823 are prevented f rom approach- 20 
ing further. For this reason, the slot 800 from which the 
hook 61 always penetrates is formed with a fixed width 
between the inner end portions 813 and 823 of the two 
engagement plates 81 and 82. 

The outer end portions 811 and 812 are always pro- 2s 
jecting from both sides of Jhe frame 83 by a fixed length, 
and the outer end portions 811 and 81 2 can be put inside 
the frame 83 if they are pushed from both sides. 

Thus, in this embodiment, in fixing the lock unit 80 ' 
to the clasp upper box 55, rectangular slots 555 are 30 
formed in both side portions 552 of the clasp upper box 
55. After inserting the outer end portions 811 and 821 
of the engagement plates 81 and 82 inside the side sur- 
faces 552 of the clasp upper box 55 while pressing them 
into the frame 83 on the side of the lock unit 80; the lock 35 
unit 80 is shifted, and the outer end portions 811 and 
821 are fitted into the slots 555. In this condition, since 
the outer end portions 811 and 821 of the engagement 
plates 81 and 82 are slightly projected from both side 
surfaces 522 of the clasp upper box 55, the engagement 40 
plates 81 and 82 are put inside to each other if they are 
pushed from both sides. Thus, the slot 800 formed be- 
tween the inner end portions 81 3 and 823 is expanded, 
whereby it can be disengaged from the hook 61. 

45 

Clasp upper box-fixing lock mechanism 

The lock unit 80 is fixed to the clasp upper box 55. 
The second wrist band 4 is clamped between the main 
body cover 550 of the clasp upper box 55 and the top so 
surface of the lock unit 80, and the clasp upper box 55 
is fixed to a predetermined position of the first wrist band 
3. In this condition, although the lock unit 80 is caught 
by* both side surfaces 552 of the clasp upper box 55 
through the engagement plates 81 and 82; the lock unit ss 
80 is removed when it is shifted while pressing in the 
outer end portions 81 1 and 812 projected from both side 
surfaces 552. Therefore, the lock unit 80 can be re-fixed 
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to the clasp upper box 55 after shifting the position of 
the clasp upper box 55 in the longitudinal direction of 
the second wrist band 4, so that a correct length of the 
band is obtained. In this way, a the clasp upper box -fix- 
ing bck mechanism 8 is provided which can adjust a 
condition where the second wrist band 4 is clamped 
from the top and bottom between the lock unit 80 and 
the main body cover 550 of the clasp upper box 55. by 
utilizing the two engaging coil springs 84 and 85 con- 
tained in the frame 83: the engagement plates 81 and 
82 urged by these engaging coil spring 84 and 85, and 
the slots 555 formed in both side surfaces 552 of the 
clasp upper box 55. The fixed position of the clasp upper 
box 55 can thus be changed in the longitudinal direction 
of the second wrist band 4 by releasing the clamped 
condition. Therefore, it can be said that of the compo- 
nents constituting the clasp upper box-fixing lock mech- 
anism 8 and the clasping lock mechanism 6, the com- 
ponents provided on the side of the clasp upper box 55 
are constructed as one lock unit 80. 

A plurality of dents 49 are formed on the inner pe- 
ripheral surface in the longitudinal direction of the sec- 
ond wrist band 4 at fixed intervals and on the side of the 
clasp upper box-fixing lock mechanism 8. Engagement 
projections 86 and 87, to be engaged with several of the 
dents 49 to prevent the shift of the clasp upper box 55, 
are formed in two lines on both the left and right of the 
top surface of the frame 83 which constitutes the lock 
unit 80 Therefore, the lock unit 80 is mounted to the 
main body cover 550 of the clasp upper box 55 while 
adjusting the relative positions between the lock unit 80 
and the second wrist band 4 so that the two lines of en- 
gagement projections 86 and 87 are engaged with the 
dents 49. 

In order to facilitate the described position adjust- 
ment, index marks 59 are provided for performing align- 
ment of the engagement projections 86 and 87 and the 
dents 49 with which the engagement projections 86 and 
87 should be engaged. Alignment is on the basis of the 
other dents 49 when bringing predetermined dents 49 
into engagement with the engagement projections 86 
and 87. The index marks 59 are formed at two places 
on both sides of the slots 555 in the inner peripheral sur- 
faces of the side surfaces 552 of the main body cover 
550, as shown in Fig. 8. 

When the fixed position of the clasp upper box 55 
with respect to the second wrist band 4 is intended to 
be adjusted, the dents 49 for engaging with the engage- 
ment projections 86 and 87 are concealed by the lock 
unit 80 and are invisible, so that the adjustment may re- 
quire much labour. In the present embodiment, howev- 
er, it is convenient if the alignment is performed between 
the other dents 49 and the positioning index marks 59. 
This utilizes the fact that the dents 49 are formed at fixed 
intervals. It thus enables indirect alignment of the en- 
gaging projections 86 and 87 and the appropriate dents 
49. 
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Contact mechanism 

The thus constructed clasp device 5 includes a con- 
tact mechanism 7 for electrically connecting the first an- 
tenna plate 30 and the second antenna plate 40 when 5 
.the first wrist band 3 and the second wrist band 4 are 
clasped to form a loop-like antenna. The mechanism 
has a construction in which the second antenna plate 
40 is bare on the inner peripheral surface in the longitu- 
dinal direction of the second wrist band 4. As shown in to 
Fig. 9, a projecting contact portion 70 projects from the 
top surface of the protective cover 71 and comes into 
contact with a bare portion 400, as shown by one-dot 
chain line. The projecting contact portion 70 is construct- 
ed as a part of a metal plate spring which constitutes a is 
contact urging spring 72. The part of the plate spring is 
accommodated in the protective cover 71 . 

In this embodiment: the bare portion 400 of the sec- 
ond antenna plate 40 is arranged so that it does not 
project beyond the tip side of the clasp lower plate 51 20 
when the clasp intermediate plate 52 is overlapped onto 
the clasp lower plate 51 and clasped. 

When the contact mechanism 7 is included in the 
three fold clasp device 5, since the clasp intermediate 
plate 52 is provided between the first wrist band 3 and 2s 
the second wrist band 4^it .becomes difficult to electri- 
cally connect the first antenna plate 30 and the second 
antenna plate 40 with certainty In this embodiment, 
however, a slot 523 is formed in the clasp intermediate- 
plate 52 at the position corresponding to the projecting 30 
contact portion 70 and the protective cover 71 when the 
clasp intermediate plate 52 is overlapped onto the clasp 
lower plate 51 . The projecting contact portion 70 and the 
protective cover 71 pass through the slot 523, whereby 
the projecting contact portion 70 and the bare portion 3$ 
400 are resiliently and electrically brought into contact 
with each other. Therefore, the first antenna plate 30 and 
the second antenna plate 40 can be electrically connect- 
ed with certainty without changing the basic structure of 
the three fold clasp device 5. In addition, since there is 40 
little restriction on the position of the projecting contact 
portion 70, the clasp lower plate 51 can be reduced in 
size. The projecting contact portion 70 is urged by the 
contact urging spring 72 and elastically comes into abut- 
ment with the bare portion 400 of the second antenna 
plate 40. The projecting contact portion 70 can thus be 
electrically connected to the second antenna plate 40 
with certainty even if the clasp device 5 has a looseness 
and a portion of low dimensional accuracy. In addition, 
the projecting contact portion 70 is constructed as a part so 
of a metal plate spring used as the contact urging spring 
72, so that the number of components can be reduced. 
If the plate spring is used as the contact urging spring 
72, a large urging force can be obtained with a thin plate 
so that it is suitably incorporated into the clasp device 55 
5. Further, since the contact urging spring 72 is covered 
with the protective cover 71 and is not bare, user's 
hands and other objects do not touch the contact urging 



spring 72 to deform it. The projecting contact portion 70 
- is urged by the contact urging spring 72 so as to be elec- 
trically connected to the second antenna plate 40 with 
certainty. The contact urging spring 72 does not injure 
to the user's wrist and so forth. 

In the thus constructed wrist-fit-type communication 
device 1 , the first wrist band 3 and the second wrist band 
4 are connected through the three fold clasp device 5. 
Therefore, when the wrist-fit-type communication de- 
vice 1 is fitted to the user's wrist, the clasp intermediate 
plate 52 is overlapped onto the clasp lower plate 51 after 
passing the wrist through a ring formed by the device 
main body 2, the first wrist band 3 : the clasp device 5, 
and the second wrist band 4. Thereafter, if the clasp up- 
per box 55 is pressed toward the clasp lower plate 51 , 
the hook 61 raised on the top surface of the clasp lower 
plate 51 passes through the slot 524 of the clasp inter- 
mediate plate 52. It penetrates a slot 831 formed in the 
bottom surface of the lock unit 80, the slot 800 formed 
by the engagement plates 81 and 82, and a slot 832 
formed in the top surface of the lock unit 80. At this time, 
the engagement plates 8 1 and 82 are pushed to the out- 
side when the tip portion of the hook 61 passes through 
the slot 800. But, after the tip portion has passed there- 
through, they are returned towards the original positions 
by the urging force of the engaging coil springs 84 and 
85 and are engaged with the hook 61. Thus, the first 
wrist band 3 and the second wrist band 4 are clasped 
together. At this time, the projecting contact portion 70 
projecting from the protective cover on the top surface 
of the clasp lower plate 51 is elastically in abutment with 
the second antenna plate 40 which is bare on the inner 
peripheral surface of the second wrist band 4. Thus, that 
the first antenna plate 30 and the second antenna plate 
40 are electrically connected through the clasp lower 
plate 51, the contact urging spring 72 in the protective 
cover 71 , and the projecting contact portion 70; to form 
a loop-like antenna. In removing the wrist-fit-type com- 
munication device 1 from the wrist, the engagement 
plates 81 and 82 are disengaged from the hook 61 by 
simply pushing in the outer end portions 811 and 821 of 
the engagement plates 81 and 82 projecting from both 
side surfaces 552 of the clasp upper box 55, so that the 
clasp can be easily released. The thin engagement 
plates 81 and 82 are used as the described lock mech- 
anism. The two engagement plates 81 and 82 are ar- 
ranged so as to pass around to the opposite side of the 
hook 61 in the reverse direction to each other. They are 
arranged two-dimensionalry without overlapping. 
Therefore, since the lock unit 80 can be made thin, it is 
suitably arranged in the clasp upper box 55. Moreover, 
the lock unit 80 is made detachable with respect to the 
clasp upper box 55 using the engagement plates 81 and 
82. The clasp upper box 55 is removed from the second 
wrist band 4 so as to change the fixed position thereof, . 
so that the length of the band can be adjusted while us- 
ing a small number of components. 

Thus, according to the wrist-fit-type communication 
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device 1 of this embodiment, since the three fold clasp 
device 5 is used for clasping the first wrist band 3 and 
the second wrist band 4; clasping is performed after 
passing the wrist through a ring formed by the device 
main body 2, the first wrist band 3, the clasp device 5, 
and the second wrist band 4. Therefore, there is no in- 
convenience such that the wrist -fit -type communication 
device 1 falls off of the wrist. Since the first antenna plate 
30 and the second antenna plate 40 are covered with a 
thickish synthetic resin (insulating materials 301 and 
401 ) and are thus relatively hard the wrist bands can be 
easily fitted to the wrist. Therefore, good use can be 
made of the advantage of adopting synthetic resin as 
insulating materials for the first wrist band 3 and the sec- 
ond wrist band 4. Thus, the first wrist band 3 and the 
second wrist band 4 are manufactured at low cost by 
integrally forming the first antenna plate 30 and the sec- 
ond antenna plate 40 with synthetic resin. 

Further, from the viewpoint of positively utilizing the 
adoption of the three fold clasp device 5, the bare portion 
of the second antenna plate 40 is formed to the extent 
that it does not project beyond the tip side of the clasp 
lower plate 51 when the clasp intermediate plate 52 is 
overlapped onto the clasp lower plate 51. For this rea- 
son, of the bare portion 400 of the second antenna plate 
40, the bare portion located jbh the tip side of the second 
wrist band 4 is completely concealed by the first wrist 
band 3. The bare portion located on the base end side 
of the second wrist band 4 is concealed by the clasp ' 
lower plate 51 Therefore, since the skin does not touch 
the bare portion of the second antenna plate 40, a good 
feeling of fitting can be provided. In addition, since the 
bare portion 400 of the second antenna plate is not 
stained, poor electrical connection is avoided when the 
length of the band is adjusted even if electrical connec- 
tion is effected at a portion which has not previously 
been used for the electrical connection. 

Modification of First Embodiment 

Fig. 10 is a perspective view, as seen diagonally 
from above, of a clasp device employed in a wrist-fit- 
type communication device according to a modification 
of the first embodiment. 

Incidentally, in the embodiment as described above, 
as the contact mechanism 7, the protective cover 71 in 
the shape of a rectangular prism is fixed to the clasp 
lower plate 51 The projecting contact portion 70 is pro- 
jected from the top surface thereof. As shown in Fig. 10, 
however, a metal contact urging spring 76 may be fixed 
by a method such as welding to the base end portion 
510 of the clasp tower plate 51 . The upper end thereof 
may be utilized as a projecting contact portion 75. When 
constructed as described above, the projecting contact 
portion 75 elastically comes into contact with the bare 
portion 400 of the second antenna plate 40 by avoiding 
the clasp intermediate plate 52. Thus, they are electri- 
cally connected when the first wrist band 3 and the sec- 



ond wrist band 4 are clasped together. 

Second Embodiment 

5 Fig. 11 is an illustration showing an overall config- 

uration of a wrist-fit-type communication device accord- 
ing to another embodiment of the present invention. Fig. 
1 2 is a sectional view showing a main part thereof. 
Since a wrist-fit-type communication device 1 ac- 
io cording to this embodiment has the same basic con- 
struction as that of the first embodiment, the corre- 
sponding portions are indicated by the same reference 
numerals, and a detailed description thereof will be omit- 
ted. As shown in Figs. 11 and 12, the wrist-fit-type corn- 
's munication device 1 according to this embodiment is 
similar to the first embodiment in that it has a clasp de- 
vice 5A. The device has: a device main body 2 contain- 
ing communication circuits; a first wrist band 3 covering 
a metal first antenna plate 30, extending from the 6 
o'clock side of a wristwatch of the device main body 2, 
with a flexible insulating material 301 formed of synthetic 
resin; a second wrist band 4 covering a metal second 
antenna plate 40, extending from the 1 2 o'clock side, 
with a flexible insulating material 401 formed of synthetic 
resin; and a clasp device 5A including a contact mech- 
anism 7A for electrically connecting the first antenna 
plate 30 and the second antenna plate 40 to form a loop- 
like antenna when the second wrist band 4 and the first 
wrist band 3 are clasped together. In addition, the clasp 
device 5A is similar to the first embodiment in that it has 
the three fold structure including: a clasp tower plate 51 , 
of which the base end portion is adhered to the first wrist 
band 3; a clasp intermediate plate 52, connected to the 
tip portion of the clasp tower plate 51 through a first con- 
necting shaft 501 ; a clasp upper box 55 A, connected to 
the tip portion of the clasp intermediate plate 52 through 
a second connecting shaft 502, and fixed to the second 
wrist band 4; and a clasping lock mechanism 6 A which 
fixes the clasp upper box 55A to the clasp lower plate 
51 when the clasp intermediate plate 52 is rotated 
around the axis of the first connecting shaft 501 and 
overlapped ontotheclasp lower plate 51 , and which can 
release the fixed condition. 

However, the wrist-fit-type communication device 1 
of this embodiment differs from the first embodiment in 
that an engagement plate 90 formed separately from a 
main body portion 550A of the clasp upper box 55A is 
used in the clasping lock mechanism 6A, as shown in 
detail in Figs. 13 and 14. 

Fig. 1 3 is a sectional view showing a configuration 
of the clasp upper box of the wrist-fit-type communica- 
tion device. Fig. 14 is a sectional view showing a state 
where the clasping of the wrist bands is performed using 
the clasp device including the clasp upper box. 

In the clasping lock mechanism 6A, a hook 91 A 
projects from the top su«iace of the clasp lower plate 51 
in a shape bent towards a tip portion 511 of the clasp 
lower plate 51 . The engagement plate 90 is formed on 
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the side of the second wrist band separately from the 
main body portion 550A of the clasp upper box 55. The 
engagement plate 90 is rotatable around the axis of the 
second connecting shaft 502. and fixes the clasp upper 
box 55A to the clasp lower box 51 by utilizing the de- 
scribed action. 

A lower end portion 91 of the engagement plate 90, 
includes an engagement shaft 92 which enters the hook 
61 A, as shown by the arrow D in Fig. 14. Shaft 92 is to 
be engaged with the hook 61 A when the engagement 
plate 90 rotates around the axis of the second connect- 
ing shaft 502 with the clasp intermediate plate 52 over- 
lapped onto the clasp lower plate 51. Therefore, when 
the engagement plate 90A is to be pressed in the direc- 
tion of the arrow D so as to move towards the second 
wrist band 4 even after the engagement shaft 92 has 
been engaged with the hook 61 A, the force acts as a 
force for pressing the engagement plate 90 toward the 
clasp lower plate 51 , as shown by the arrow C. The en- 
gaged portion of the hook 61 A and the engagement 
shaft 92 are used as a fulcrum. Here : engagement holes 
519 are formed in both side surfaces 518 of the clasp 
lower plate 51 , respectively. Engaging small projections 
94 are formed inside both side surfaces 93 of the en- 
gagement plate 90 at positions corresponding to the en- 
gagement holes 519. Foytt^is reason, as shown in Fig. 
1 2, when both side surfaces 93 of the engagement plate 
90 and both side surfaces 518 of the clasp lower plate 

51 overlap; the engaging small projections 94 are fitted - 
into the engagement holes 519. As a result, the main 
body portion 550A of the clasp upper box 55 is fixed to 
the clasp lower plate 51 through the engagement plate 
90. Thus, the first wrist band 3 and the second wrist band 
4 are clasped together. 

In this embodiment, as the contact mechanism 7 A 
for electrically connecting the first antenna plate 30 and 
the second antenna plate 40 to form a loop-like antenna; 
the second antenna plate 40 is bare on the inner periph- 
eral surface of the second wrist band 4 in the longitudinal 
direction. The projecting contact portion 70 A is project- 
ed on the upper surface of the clasp lower plate 51 which 
is electrically connected to the first antenna plate 30, . 
similarly to the first embodiment. 

In this embodiment, however, the projecting contact 
portion 70 A is formed by processing a part of the plate 
spring as the contact urging spring 72A. It is raised in 
such a form that it covers the hook 61 A from the back 
thereof on the side of the base end portion 510 of the 
clasp lower plate 51 rather than the hook 61 A. The po- 
sition where the projecting contact portion 70 A is thus 
arranged does not overlap the clasp intermediate plate 

52 even when the clasp intermediate plate 52 is over- 
lapped onto the clasp lower plate 51. Thus, the project- 
ing contact portion 70A elastically comes into abutment 
with the bare portion 400 of the second antenna plate 
40 by avoiding the clasp intermediate plate 52 when the 
first wrist band 3 and the second wrist band 4 are 
clasped. As a result, the first antenna plate 30 and the 



second antenna plate 40 are electrically connected 
through the clasp lower plate 51, the contact urging 
spring 72A, and the projecting contact portion 70A to 
form a loop-like antenna. Incidentally, similarly to the 
s first embodiment, the bare portion of the second anten- 
na plate 40 is formed to the extent that it does not project 
beyond the tip side of the clasp lower plate 51 when the 
clasp intermediate plate 52 is overlapped onto the clasp 
lower plate 51. Thus, the user's skin does not touch the 
10 bare .portion of the second antenna plate 40. 

When the wrist-fit-type communication device 1 is 
removed from the wrist, the engagement plate 90 is ro- 
tated around the axis of the second connecting shaft 
502. As a result, the engagement shaft 92 which has 
* 5 been engaged with the hook 6 1 A comes out of the hook 
61 A after the small projections 94 formed on both side 
surfaces 93 of the engagement plate 90 have come out 
of the engagement holes 519 formed in both side sur- 
faces 518 of the clasp lower plate 51 . 

In the thus constructed wrist-fit-type communication 
device 1 , the clasp upper box 55A also includes a clasp 
upper box-fixing lock mechanism 8 A. This adjusts the 
second wrist band 4 being clamped from the top and 
bottom on the side of its main body portion 550A, and 
the fixed position of the clasp upper box 55A in the lon- 
gitudinal direction of the second wrist band 4 by releas- 
ing this clamped condition. In the clasp upper box-fixing 
lock mechanism 8A, a supporting shaft 553A is ar- 
ranged between the both side surfaces 552A of the main 
body portion 550 A of the clasp upper box 55. A rotary 
lever 80A including a fixed pawl 86A (engagement pro- 
jection) is supported by the supporting shaft 553A, and 
a plurality of dents 49 are formed on the inner peripheral 
surface in the longitudinal direction of the second wrist 
band 4 at fixed intervals. As shown in Fig. 1 3, the clasp 
upper box 55A can be shifted to a predetermined posi- 
tion in the lengthwise direction of the second wrist band 
4 with the lever 80 A rotated around the axis of the sup- 
porting shaft 553A to disengage the fixed pawl 86Afrom 
the dents 49. Thereafter, as shown in Figs. 12 and 14, 
the lever 80A is rotated around the axis of the supporting 
shaft 553A to bring the fixed pawl 86A into engagement 
with the dents 49. The second wrist band 4 is clamped 
between the fixed pawl 86A and the main body portion 
550A of the clasp upper box 55A. Thus, the clasp upper 
box 55A is fixed to the second wrist band 4. 

Other embodiments 

Incidentally, in both of the described embodiments, 
the first wrist band 3 is extended from the 6 o'clock side 
of the device main body 2, and the second wrist band 4 
is extended from the 12 o'clock side. However, in con- 
trast with this, the first wrist band 3 may be extended 
from the 1 2 o'clock side of the device main body 2, and 
the second wrist band 4 may be extended from the 6 
o'clock side. In addition, it is appreciated that the con- 
structions according to the above embodiments may be 
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combined. 

As described above, in the wrist -fit-type communi- 
cation device according to the present invention, since 
the three fold clasp device is employed for clasping the 
first wrist band and the second wrist band, the first wrist s 
band and the second wrist band are clasped after pass- 
ing a user's wrist through a ring formed by the device 
main body, the first wrist band, the clasp device, and the 
second wrist band. Therefore, there is no inconvenience 
such that the wrist-fit-type communication device erro- io 
neously falls off of the wrist. There is an advantage that 
the wrist bands can be easily fitted to the wrist even 
when the first wrist band and the second wrist band are 
relatively hard. If synthetic resin is employed as an in- 
sulating material for covering the antenna plates in each 15 
of the wrist bands, the wrist bands are further likely to 
become inflexible. However, since the three fold clasp 
device is adopted in the present invention, the fining 
property to the wrist is high. Thus, maximum use can be 
made of the advantage of using synthetic resin as insu- 20 
lating materials. The wrist bands can be manufactured 
integrally with the antenna plates. In addition, the three 
fold clasp device can prevent the bare portion of the sec- 
ond antenna plate Irom touching the user's skin. There- 
fore, since the bare portion of the second antenna plate 2S 
is not stained poor electrical connection does not result 
when the length of the band is adjusted, even if electrical 
connection is effected at a portion which has not previ- 
ously been used lor the electrical connection. 

The projecting contact portion is urged by the con- 30 
tact urging spring so as to come into abutment with the 
bare portion of the second antenna plate. Thus, the pro- 
jecting contact portion and the second antenna plate are 
electrically connected with certainty even if a looseness 
and a reduction in dimensional accuracy are present in 35 
any part of the clasp device. 

Claims 

40 

1. A wrist-fit-type communication device comprising a 
device main body containing communication cir- 
cuits; a first wnst band including a first antenna 
plate; a second wrist band including a second an- 
tenna plate ana a clasp device including a contact «s 
mechanism for electrically connecting said first an- 
tenna plate and said second antenna plate to form 
a loop-like antenna when said second wrist band 
and said first wi ist band are clasped together by the 
clasp, so 

wherein said clasp device has a three fold 
structure including a clasp lower plate fixed to said 
first wrist band: a clasp intermediate plate connect- 
ed to said clasp lower plate; a clasp upper box con- 
nected to said clasp intermediate plate and fixed to ss 
said second wrist band; and a clasping lock mech- 
anism which releasably fixes said clasp upper box 
to said clasp lower plate. 



2. A wrist -fit-type communication device according to 
claim 1 , wherein said first and second wrist bands 
include insulating material in the form of synthetic 
resin. 

3. A wrist-fit-type communication device according to 
claim 1 or 2, having a contact mechanism which in- 
cludes: a portion of said second antenna plate 
formed on the inner peripheral surface of said sec- 
ond wrist band, and a projecting contact portion 
which projects from said clasp lower plate, which is 
electrically connected to said first antenna plate, 
and which comes into abutment with said portion of 
said second antenna plate to be electrically con- 
nected thereto when said first wrist band and said 
second wrist band are clasped together by said 
clasp. 

4. A wrist-fit-type communication device according to 
claim 3, wherein a slot is formed in the clasp inter- 
mediate plate such that said projecting contact por- 
tion passes through said slot to come into abutment 
with the said portion of said second antenna plate 
when said first wrist band and said second wrist 
band are clasped together by said clasp. 

5. A wrist-fit-type communication device according to 
claim 3, wherein said projecting contact portion is 
constructed so as to come into abutment with the 
said portion of said second antenna plate by avoid- 
ing said clasp intermediate plate when said first 
wrist band and said second wrist band are clasped 
together by said clasp. 

6. A wrist-fit-type communication device according to 
any one of claims 3 to 5, wherein said projecting 
contact portion is urged into contact with the said 
portion of said second antenna plate by a contact 
urging spring. 

7. A wrist-fit-type communication device according to 
claim 6, wherein said projecting contact portion is 
constructed as a part of said contact urging spring. 

8. A wrist-fit-type communication device according to 
claim 6 or 7, wherein a protective cover for covering 
said contact urging spring is formed on the upper 
surface of said clasp lower plate, and said project- 
ing contact portion projects from the upper surface 
of said protective cover. 

9. A wrist-fit-type communication device according to 
any one of claims 3 to 8, wherein the portion of said 
second antenna plate is formed so that it does not 
project beyond said clasp lower plate when said 
clasp intermediate plate is overlapped onto said 
clasp lower plate. 
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10. A wrist-fit -type communication device according to 
any one of claims 1 to 9, wherein said clasp upper 
box includes a clasp upper box-fixing lock mecha- 
nism which can adjust a clamped condition of said 
second wrist band and the fixed position of said 5 
clasp upper box in the longitudinal direction of said 
second wrist band by releasing the clamped condi- 
tion. 

11. A wrist-fit-type communication device according to 
claim 10, wherein a plurality of dents are formed on 
the inner peripheral surface in the longitudinal di- 
rection of said second wrist band at predetermined 
intervals, and said clasp upper box-fixing lock 
mechanism includes engagement projections 
which are engaged with any of said dents to prevent 
a shift of said clasp upper box on said second wrist 
band. 

12. A wrist-fit-type communication device according to 
claim 11 , wherein said dents are formed in the lon- 
gitudinal direction of said second wrist band at fixed 
intervals, and said clasp upper box includes index 
marks for performing alignment of said engagement 
projections and the dents. 

/ / 

13. A wrist-fit -type communication device according to 
any one of claims 1 to 12, wherein of components 
constituting a or said clasp upper box-fitting lock 
mechanism and said clasping lock mechanism, 
components formed on the side of said clasp upper 
box are constructed in one piece as a lock unit. 

14. A wrist-fit -type communication device according to 
any one of claims 1 to 1 3, wherein said clasping lock 
mechanism has a hook on said clasp lower plate, 
and an engagement piece on said clasp upper box 
and which is engaged with said hook when said 
clasp upper box is pressed towards said clasp lower 
plate, and 

wherein said engagement piece is disen- 
gaged from said hook when an external operation 
for releasing the engagement with said hook is per- 
formed. 

15. A wrist-fit -type communication device according to 
claim 14, wherein said engagement piece has two 
engagement plates including outer end portions 
each of which project from the opposite side of both 
side surfaces of said clasp upper box, and inner end 
portions each passing around from said outer end 
portions to the opposite side of said hook to be en- 
gaged with said hook at the opposite side, and 

wherein said two engagement plates are 
urged by engaging springs towards the respective 
outer end portions, whereby said inner end portions 
are elastically engaged with said hook, are dis- 
placed against the engaging springs when said out- 



er end portions are pressed by both side surfaces 
of said clasp upper box, and are disengaged from 
said hook. 

16. A wrist -fit-type communication device according to 
claim 15, wherein said inner end portions are con- 
structed so as to pass around to the opposite side 
of said hook in the reverse direction to each other, 
whereby said two engagement plates are arranged 
two-dimensional ly without overlapping. 

17. A wrist-fit-type communication device according to 
any one of claims 1 to 1 2, wherein said clasping lock 
mechanism has a hook on said clasp lower plate, 
and an engagement plate which is formed on the 
side of said second wrist band separately from a 
main body portion of said clasp upper box, and ro- 
tatably supported around the axis of a connecting 
shaft, and 

wherein said engagement plate includes an 
engagement shaft which enters said hook to be en- 
gaged with said hook while said engagement plate 
is rotated around the axis of said connecting shaft 
with said clasp intermediate plate overlapped onto 
said clasp lower plate, and engaging small projec- 
tions which are fitted into engagement holes formed 
in both side surfaces of said clasp lower plate when 
said engagement plate is pressed toward said clasp 
lower plate using the engaged portion of said en- 
gagement shaft and said hook as a fulcrum after 
said engagement shaft has been engaged with said 
hook. 
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[Fig. 1] 
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[Fig. 3] 
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[Fig. 6] 
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[Fig.' 9] 
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[Fig. 10] 
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{Fig. 12] 




22 



J 



EP 0 867 968 A2 



[Fig. 13] 
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[Fig. 14] 
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two antenna plates integrated with respective wrist 
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can be improved. Since the wrist-fit-type communication 
device 1 employs a three fold clasp device 5 for clasping 
the wrist bands, it is easy to fit. A projecting contact por- 
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face of a clasp lower plate 51 so as resiliently to come 
into abutment with a second antenna plate 40. The first 
antenna plate 30 and the second antenna 40 are elec- 
trically connected through the clasp lower plate 51 , pro- 
jecting contact portion-urging springs 72 formed in a 
protective case 71, and the projecting contact portion 
70; so to form a loop-like antenna. 
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